The role of MAP kinases in rapid gene induction after lesioning of the rat sciatic nerve.
Lesion of the sciatic nerve caused a rapid activation of p38MAP kinase in the injured nerve adjacent to the site of transection. This activation was detectable 3 min after lesioning, increased during the next 15 min and remained high for several hours. Erk1/2 activation was also observed as early as 15 min after lesioning. Activation of these MAP kinases was seen in both the external sheaths and the endoneurium. The separation of the external sheaths from the endoneurium accelerated the p38MAP kinase activation. To evaluate whether the injury-activated MAP kinase cascades are implicated in the rapid gene induction observed after nerve lesion, experiments were performed with an ex vivo model. Segments of sciatic nerves were incubated in oxygenated Krebs-Ringer buffer. MAP kinases were activated at 15 min and remained active after 6 h. Induction of mRNA was also observed for nerve growth factor (NGF), interleukin 6 (IL-6), leukaemia inhibitory factor (LIF) and deiodinases of type 2 (D2) and type 3 (D3). Thus, the ex vivo model mimics events occurring in the animal after nerve section. Finally, nerve segments were incubated in the presence of specific inhibitors of Erk1/2 activation (U0126) and of p38MAP kinase activity (SB203580). U0126 inhibited D3, LIF and to a lesser extent NGF mRNA induction, but did not affect significantly the induction of D2 and IL-6 mRNAs. SB203580 inhibited the expression of the genes for D3 and LIF. We conclude that MAP kinase cascades, activated by nerve transection, are involved in the rapid gene induction in the nerve.